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This Procedia IUTAM volume contains some of the research papers presented at the IUTAM/EUROMECH sym-
posium DYNACAPS Dynamics of Capsules, Vesicles and Cells in Flow, held at the Universite´ de Technologie de
Compie`gne in Compie`gne, France, from the 15th to the 18th of July 2014 (ﬁgure 1). The symposium brought together
theoreticians and experimentalists currently at work on the mechanics, physics and biology of capsules, vesicles and
cells exposed to an ambient ﬂow. Its goal was to provide a venue to discuss and share current methodologies for ex-
ploring capsule dynamics and to establish some guidelines for future research. Topics discussed in this volume cover
both experimental and theoretical issues, and range from in situ encapsulation kinetics to multi-capsule simulations
and experiments on capsule and cell deformation under ﬂow.
The role of encapsulation is to hold a material (e.g. a ﬂuid) within an impermeable solid membrane. The protective
membrane prevents the dispersal or degradation of the contents in the surrounding medium. Encapsulated liquid
droplets are common in nature and include red blood cells and phospholipid vesicles. They arise in a range of industrial
applications spanning biotechnology, pharmacology, cosmetics, and the food industry. The enclosing membrane is
composed of a lipid bilayer in the case of vesicles, a reticulated membrane endowed with elastic properties in the case
of capsules, and a lipid bilayer connected to a cytoskeleton in the case of red blood cells.
A capsule, vesicle or cell suspended in an ambient ﬂuid which is moving may experience large and complex de-
formation. Wrinkling may occur on the membrane surface, or the capsule may burst. The latter may be a desirable
or unacceptable outcome depending on the application. While there are relatively few experimental studies of cap-
sule phenomena, recent progress in microtechnology has opened up new perspectives. From a theoretical point of
view, capsule motion and deformation represents a highly non-trivial ﬂuid-structure interaction problem. Analyti-
cal progress is hampered by the complexity of the geometry and the nonlinearity of the equations coupling the ﬂuid
motion to the solid deformation. Substantial advances in computational power in recent years have permitted the
development of sophisticated numerical codes which have been used to conduct highly intricate simulations involving
solitary capsules or clusters of interacting cells.
Many questions concerning the mechanics of encapsulated droplets are still open both on the numerical and exper-
imental fronts. The presently available numerical codes are built on models which include simplifying assumptions,
the relevance of which has yet to be clearly established. In general, one can also observe a lack of experimental stud-
ies on the deformation and potential rupture of deformable particles subjected to hydrodynamic stresses. The role of
the fabrication process on the physical and mechanical properties of artiﬁcial capsules needs to be better understood:
issues include capsule shape, size, degree of reticulation, and so on. For artiﬁcial capsules, the ability to control the
membrane properties is essential in order to optimise design and production for applications. Owing to their small
size and fragility, the mechanical characterisation of capsules, vesicles and cells remains a diﬃcult task. For ﬂows
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Fig. 1. The DynaCaps 2014 Symposium on the ”Dynamics of Capsules, Vesicles and Cells in Flow” took place at the Universite´ de Technologie de
Compie`gne (UTC) in Compie`gne (France) on July 15-18, 2014. It was held under the auspices of the European Mechanics Society, International
Union of Theoretical and Applied Mechanics, Association Franc¸aise de Me´canique and Re´gion Picardie.
laden with capsules of diﬀerent size or with diﬀerent elastic properties, there can be the need in practice to sort the
capsules into common groups: designing techniques that enable capsule sorting is desirable.
A wide variety of talks and posters were presented at the symposium, of which the papers in the current volume
form a representative subset. There were 38 oral presentations and 18 poster presentations. A total of 65 participants
from numerous countries reﬂected the international interest in capsule dynamics. Keynote lectures were delivered
by George Biros (University of Texas at Austin, USA), Mike Graham (University of Wisconsin-Madison, USA),
Heinz Rehage (Technische Universita¨t Dortmund, Germany), and Annie Viallat (Universite´ de la Me´diterrane´e Aix-
Marseille, France). The Scientiﬁc Committee of the symposium consisted of the organisers (Dominique Barthe`s
Biesel and Anne-Virginie Salsac from France, and Mark Blyth from the UK) together with Takuji Ishikawa from
Japan, Chwee Teck Lim from Singapore, Timothy Secomb from the USA, Victor Steinberg from Israel, and Petia
Vlahovska from the USA. The organisers oﬀer their sincere thanks to the members of the Scientiﬁc Committee for
their help in selecting an exciting and stimulating range of talks at the symposium and articles for this volume of
Proceedings.
